
Senii°Centepnial of Greatest Inventions In the World's Warfare
This Fiftieth Anniversary of the War Between the
States It Is Found That the Inventive Genius of the
American Mechanic Revolutionized the Methods of
Modern Warfare.Modern Rapid-Fire Guns, Sub¬
marines, Iron-Clad Battleships, Torpedoes, MilitaryTelegraphy, War Photography and Scores of Other
Great Inventions Can Be Traced Directly to the
American Civil War.Remarkable Record of the
Ingenuity of the American People.
By FRANCIS TREVELYAN MILLER.

THIS la tho fiftieth anniversary of
tho development of boiiic of the
most remarkable inventions in

tho world's hlBlory. A celebrated po-UUoal economist auld a fow duy« ago:
"There Is one feuturo of the Amer¬

ican Civil War on thin suml-ceritehntal
that is being- practically Ignored. It
ts tho fact that more great Inventions
and appliances) that have had a direct
.ffeot upon tho rise and full of na¬
tions wore developed during those
years than at any other time In his¬
tory."
While theso Inventions to a largo

.xtont oro for the purposes of war,
they have hocome In many Instances
Kreut benefactors of peace. .Modern
Warfare and tho peace of nation., de-
ponds largely upon them to-day.
fiftieth Anntver/ury of tbc TelegraphSvirc.
The crowds thut stond before the

bulletin board of this newspaper to¬
day, reading tho latest dispatch from
China or Tripoli, (lashed around tho
world In tho sumo hour In which >t la
happening, do not realise that thin
system of news dispatches received its
first great test in tho Civil War.
Modern telegraphy, until that timo.

was oonsldored a aomowhat visionary
experiment, and there hud been much
difficulty in scouring public conlldenco
or financial backing. Several com¬
mercial ontorprlbcs Were struggling for
existence, and the Atluutlc cubic hud
be.como one of the greatest engineer¬
ing feats of tho age, but the telegraphbad not been brought into generalutility until tho people witnessed Its
wonders on the bullutln boards: of Its
nowspapors.
Tho electrified wire was at the samt

ttmo taking its first great part in th"
making and unmaking of nations at
tho battle front It js Impossible
ervon after a half-century, to estimate
the battles that wore lost or won by
tho telegraph Instrument In the Civil
War. It proved to bo not only a great
aoldlor. but a great general. |Unities i.oht and Won by Electricity.

A military authority says thut tho
successes of thj great Army of thi
Potomac woro to a large extent due
lo the tolcgraph, which connected Its
various headquarters like nerves in
one's body, allowing them to move
with simultaneous action. Its early
demonstrations became so successful
that "battery wagons" nn,i lelcgra-
phors wore cent out With nearly every
army corps, laying wires on con-
vonlent treo limbs or on tho ground
tn the rear of marching armies, to
be able to flush back tho call fo:
r. Inforceinonts or the nown of victory
or disaster in o moment's time.
Telegraphy became so Important a

factor In tho war that secret service
rhen were sent in pursuii to cut down'
tha wires of tho opposing army and
sovor tholr connections Wire-tappers
also sprang Into existence, and many
secret and false messages wero
"tapped" onto tho wires to tho utter
bewilderment of the armies.
3lcaaagei That Saved (.rent Armies.
Washington and Richmond became

great throbbing telegruphlc hearts. In
which governments wore being saved
by their prompt orders flashed to the
battle-front by oloctrlclty. Lincoln
npent much of his time at tho telo-
groph Instrument, listening to every
word and cxproßslon from the opera¬
tor.
One of tho first great telegraph sta¬

tions was at City Point, Va., during
1864-65. The operator, with his in¬
struments, was seated on a hurd-tack
box under a fly-tent, with his "relay"
stationed on another box. With this
Instrument Orant was In Instant
touch with four different armies, over
a quarter million men, und hud control
of an area of "50,0ön square miles.

« During the rtrnt years of the war a
heavy, stiff wire was used, hut this
was cumbersome, and on Inventor came
forward with u flexible Insulated wire,
which enabled the construction corps
to place the wire reel In the back of
a wagon and to roil off at great
speed.

It frequently astonished the com¬
mander to find that after a rapid and
long march the telegraph coVps was
on hla heels. Even before tho camp
was established the operntor was

Honti-d at hl» instrument and ready forbusiness.
The telegraph came through Its first

siege <>f military service .<» one- of tho
greatest modern Inventions.In war
and pence, it imd demonstrated TXh
practicability on tlio battlefield uh
years of commercial use could not have
done, and henceforth the electric tele¬
graph met with no skepticism.
To-day, In the L'nltid States alone,there are over 3,000,000 miles of tele-grapii wires connecting each villageand hamlet with the outsldu world,

nii,j its tentacles reach Into every nook
and corner of the globe.

.Men Who Snt nt the Ticker.
There Is not u man living on this

anniversary who knows more'about
these early days of telegraphy than
Andrew Carnegie, lie was .instrumentalIn beginning the War Departmenttelegtaffb oltice at Wuahlngton.
Among other men in the service

were ColorioJ Anson Staler, E. S.
Snnford, and Major Thomus T. Eckert.
Three of the chief cipher operators
wire D. II Hates, a. U. Chandler und
C. A. Tinker.
There were two telegraph operatorsIn the Confederate Army who became

famous for '"wire-tapping." OperatorEllsworth was Morgun's trusted teleg¬rapher, whose courage and resource¬fulness contributed largely to the suc-
cexs of ills general's raids.

tree's confidential operator was C. A.
Gnston, who for six weeks hid In the
woods within Grant's" linen during the
sieg« of Petersburg and tapped the
Federal wires. One message informed
him that 2,500 beeves were to land
at a certain point at a certain time.
Ho sent the news to his commander,and Wade Hampton succeeded in cap¬turing them on this Information.
Aunlxcriinry of First tircnt Test of

Modern I'botournpb}'.
Modern photography received Its

first practical demonstration in the
American Civil War. More thnn $100,-000 was spent by one man, Maihew 13.
Brady, to photograph the civil War.
the first war in the history of the
world of which succeeding generations
have Imperishable records on glass
"negatives. These photographs to-day
ury vallie<| by tlio government at over
$160,000.
Brady was tho fashionable New

York photographer Just befote tho
Civil War. The novelty of sitting bo-
fore a camera and having one's fea¬
tures reproduced upon glass drew
large crowds to his ttudio. and sotuu of
the sitters paid un much us 1100 tor
a single photograph.

At the outbreak of the war Brady
conceived the Idea of photographing
a great war for historical record. At
the rlcso of the war lie had taken
more than 7,000 pictures, and his enure
fortune hud boon spent In tho project.
The war photographers acted under
the permission from Lincoln and tho
War Department, end were given the
protection of tho secret service, but
the government did not reimburse
Brady for his invaluable work.
The negatives for fifty years wero

practically lost. Nearly twenty years
after tho war the negatives were taken
over by Anthony & Co., of New York,
In default of payment for chemicals
Their travels thereafter are romantic.
No one seemed to realise tho value of
the heritage left by Brady, and they
were passed along like so many uso-
lcs.s pieces of glass, until this semi¬
centennial, when they have at last
received historical recognition.
Famous War Photogrnphcra on tlic

Firing Line.
Alexander Gardner was another in¬

defatigable photographic operator.
Captain A. J. Russell was the official
photographer of th.j Federal War De¬
partment, while Sam. A. Cooley fol¬
lowed the Federal armies In Florida,
North an(i South Carolina, and around
Savannah, Ca. George M- Barnard
photographed the scenes around At-
lanta.
The Confederacy had Us photog-

rnphors, one of whom occupied a
unique position. He was A. D Lytle,
Of Baton Rouge/ Lit;, who made a
series of views for tho vise of the Con¬
federate secret service; or, In other
words, he was a "camera spy." S. H.
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Sichert photographed the battle scenos
around Charleston. H. C. Cook, of
Charleston, and Edwards, of Now Or¬
leans, secured Confederate scenes In,their localities. ;

The dllllcultles those nion overcamo
arc a great story In themselves. Tho
process In those days was that known
as "wot-platci" and It required a ttmo-
oxposuro of five minutes. The pluto
hud to he developed within the suo-
aocdlng live minutes or the view was
lost. The camera was a huge box,
large enough to hold a glass plute 8
by 10 Inches. The plates Were "raw"
glass, and had to be "sensitised" on the
field Just before using. Huge doilit-
Johns of chemicals for "sensitising"
and developing had to bo carried onto
tho battloftelds, and a light proof tent
was necessary to develop tho plates.
The Foiloral photographers had to

secure their cb/emlenls from New York.
The Confederates met with great trou¬
ble: their chemicals must be obtained
from the same firm and smuggled
through the Fedora) lines. This was
done by "orders to trade," some of
which aro still In existence, bearing
the signature of .Abraham Lincoln, but
Instead of the true nature of the
chemicals appears the word "quinine."
The photographers placed their

lives in great peril to secure their
remarkable views. 'Brady drew the
tire of an army corps at Frederlcks-
burg. The huge cameras looked like
cannon to tho Confederates, and they
Immediately turned their fire upon the
Instruments. Brady escaped without
Injury, contlrmtng the belief of his as¬
sociates that ho bore a charmed IlTß.

Despite tho tremondous work that
the Urst war photographers wrought
for the generations, Brady died In
poverty In a New York hospital about
1895. Ills priceless work even at that
time was lost as far as the public
was concerned, and ho did r.ot even
know where the negatives were.

Celebration of ihe Modern Ironclad
Next Venr, j

Recently naval circles havo cele¬
brated tho anniversary of the modern
ironclad, which Is fifty years old this
year. The modern $7,000.000 Dread¬
nought is but the outgrawth of these
first Ironclads of the Civil War, an
invention that has done moro to revo¬
lutionize tho world's navies than any
other single agent, excepting steam
powor.
At the outbreak of the Civil War

the warships of tho nations wero not
much different, in essential features,
than the old war gulleys of the Greeks
and tho Romans. No successful at¬
tempt had been made to protect tho
ship against tho penetration o£ the
foe's cannon balls.
To-day the modern fighting machino

Is u shell of steel and Is propelled
through the water at ft marvelous
speed by turbine englnos. The armor
ranges from four to twenty-three
Inches in thickness, according to th«
typo of vessel. Tho upper deck Itself
Is one vast sheet of steel, which pro-
vents shells from penetrating to the
vltuln of the ship where the engines
and powder magazines aro stored. In
action, not a single mnn Is In view.
Ho Is peering through range-finders
In a steel-clad barbette or coning
tower.

In days before the Civil War, when
a cannon hall struck the mast or yards
the battle was practically ended, for
tho ship's motive power was gono.
To-day, with the latest skeleton
masts, more than 73 per cent, of the
steel wires forming the mast can be
shot away and still the mast stands.
Anniversary of the Torpedu Hunt.
The little low-lying, speeding, tor¬

pedo boat that |les calmly besldo tho
monster battleship, had Its birth In
the Civil Wur. The submarine, that
has Just come to the surface from a
trip to the bottom of the sea, where
it hns bCer: for several hours, was
given its llrst practical demonstration
fifty years ago. The different classes
of submarine mines which lino the
harbors of the world to-day had their
birth during the Civil Wur.

j It Is exactly fifty years ago this
winter that John M. Brooks, of the
Confederate navy, conceived the Idea
of plating the captured hull of the
United States frigate Merrlmac with
Iron, nftcr cutting the vessel off at
the water line. Then a section was
built amidships 170 feet long and cov¬
ered with Iron plates about four Inches
thick. When the vessel was launched
It had the appearance of a house roof
floating on tho water. Tho roof, iron¬
clad, sloped at an angle of forty-five
degrees, and at regular intervals port¬
holes were made for ten guns.
Senii-Ccnteunlal of the Monitor In

Warfare.
This was tho embryo battleship as

wo see It to-day. Before the Merr'mac,
or Virginia, as she is known In tho
South, sank the Federal vessels in
Hampton Roads fifty years ago this
month, the news of her building reach¬
ed the North. Here, too, necessity
hecamo the mother of another invcn-
tlon.the Monitor. Erlccson built his
famous "cheese box on a raft" In 100
days, following the principle discov-
ered by Theodore iluggies Timby for
a revolving turret.

Erlccson's Monitor became the em¬
bryo modern monitor, and the latter
still retains many of the foaturrs of
the little ship of fifty years ago. Since.

i tho Monitor sank In a gale oft thei coast, the true use of such a vessel
has been discovered.ns harbor de-j fenders.and they seldom attempt longI sen trips since the disaster to Erlcc-I son's llttlo craft.
Iron Unin In Just Fifty Years Old.
To-day every modern battleship has

a steel prow extending for a distance
under the. water, with which to ram
the enemy's ship. Before the Civil
War the- ram, us these, prow's are
called, wus not used. Charles Bllett,
a l'onnsylvnnlan, when Iron hecamo |Ui
important part of battleships, con¬
ceived the idea and manufactured a
fleet of ironclad river steamers, whoso
motive power was either a side wheel
or stern -wheel, and equipped them
with his new ram.
Tbc llrst engagement on the Mis-

sigslp.pl, in which the little gunboats
j sturdily advanced against the foe'sj ships and rammed them with their
iron prows, sending several to the
bottom, proveed the practicability o!
the ram.
Suhiuarllic Mine Ik I'rodnct of tl.r

«:|vt| war.
Every Important harbor in the worldI to-day is mined with high explosives.

.Though the idea of hHrbor mines was
'not conceived In the Civil War.David
Knshncll during the Revolution made
many und attempted to blow up tho
British ships atiNew York, but the
vain.Its practicability and Its science
was proven during the Civil War.
Tho first floating mine.now consid¬

ered too dangerous to Its handlers,
and novor used except In extreme cases
.was attempted In tho Fotomhe Blver
fifty yours ago, this lust July, when tho
United States ship Pawnee lay. at
nnehor. '.'
When tho "Infernal machino" was

picked from the water r was found
lo consliit of two cylindrical tanks
suspended' from two oil casks, and
was designed to l|ont with tho cur¬
rent against tho Side of' tho. ship!
where ci Umo fuse, was to explode/g

urge ohftrge ;of powder and tcnr n
Dole In the ship's bottom, sending It
to the bottom.
Tho metal tanks wore about llvo

'eel long, and loaded with gun¬
powder. Tho casks, or buoys, weru
:onnectod by about twenty fuot of
..ope. Tho fuses ran from boxes on
top of tho casks, through gutta porcha
tubes into the powder In tho tanks.
First Vessel Sunk l,y Uunpuivdcr

Mine.
The first vessel to sink by means of

a Kubmailnc mine was the Federal
vessel Cairo. In tho Yasop Hivor, fifty
/curs ago tho 12th of next Decombor.
Tho torpedo wau the type now known
»s a "contact mine," und was prac¬
tically the same as now used, except
that It was mado of glass.
Captain Isaac X. Brown, in com-

majid of tho defense of the rlvor, con-
coiced tho ldeu, but he bail no proper
material. He obtained several flvo-
gallon demijohns, which lio loaded
s'lth gunpowdur, scventy-tivo pounds
to euch mino. Cables wore stretched
across tho river from bank to shore.
Artillery friction primers wero at-
Inched to tho cuble and demijohn to
explodo tho mines when a vessel
"picked up" the cable and pushed It
aheud.
His plan worked perfectly whim tho

Cairo camo steaming upstream. Tho
vessel's prow picked up lite cuble and
Instantly two »lull reports sounded.
one undor the bow and another amid¬
ships. Within twelve minutes Brown's
homc-mudc submarine mine hud sent
the gunboat to tho bottom.
IIiitoc Cnuaed by Ingenious Devices.
When Furiugut ran the forts at

Mobile Buy he found tho embryo mod¬
ern contact mine. The Confederates
had lined tile channel with theso new
devices In the form of beer burrcls,
loadod with powder, which was to ex¬
plode by contact with lubes of ful¬
minate, a highly explosive acid. Tho
other types were large tin cones with
percubslon caps In tho top, against
which a vessel rubbing would explode
tho charge. Farrugut'a ship, tho
Tecumseb, got out of the passage
marked with buoys and rubbed agulnst
one of tho mines. .She careened and
sank within a minute.

i Torpedoes and submarine mines blew
up more ships and men during tho
Civil War than the loss by all the
naval gun fire. The total number of
ships destroyed by these agents of
destruction was twenty-eight, while
hundreds of men were killed.
Deadliest of Mounters Now Uns Its

Birthday.
The modern Whltehcad torpedo.the

deadliest and most subtle engine of
modern warfare.Is the outgrowth o£
the crudo torpedoes of the Civil War,
though the latter wero not self-pro¬
pelling. Tho Whltehcad has almost
human Intulligcnce. While the slx-
teen-foot eteel. cigar-shaped monster
is on board It Is practically harmless,
but instantly on striking the water
from tho torpedo tube its power of
destruction 1b unlocked automatically
by an ingenious contrivance, so that
by" tho lime It reaches the end of
Its run, which Is usually a mile at
tho rato of 28 knots an hour, It is
ready for execution.

Ito "war-nose" contains about 200
pounds of gun cotton, one of tho dead-

j liest explosives known, and explodes
instantly ou contact with the hull of

j the enemy's vessel. If by chance It
is deflected from Its intended course,
mechanical contrivances bring it back,
und If It does not reach Its murk.
which is seldom.then tho engine rises
to the surface and calmly floats until
picked up fur another trial. These tor¬
pedoes cost the government between
$3.000 and J4.000 each.
The-Civil Wat torpedo was much

smaller, and It was ag dangerous to
tho nandler as to the foe. They were
clgar-shuped, metal bombs fastened
to tho end ot a thirty-foot spar, which
protruded while In action from the bow
of a launch or small boat. When
not in uso the spar could bo swung
back niongsidc the launch and the
torpedo left resting at the stern.
To explode those torpedoes the

launch was rowed or propelled by
steam until It lay beneath the hull
of. tho vessel. The "gunner" then
pulled a lanyard which Jerked the
"trigger" of the torpedo. The result¬
ing explosion was nearly as disastrous
to tho launch as to tho ship, and In
nearly o'very attempt the launch -.was
swamped. The greatest ditlleulty with
these launches was that they could not
get within striking distance without
being seen. This necessity gave birth
to the submarine ship.
How Submarine Vessels Came Into

Existence-
The modern submarine, or submer¬

sible, as it Is technically known, Is
still in tho experimental stage. Bf-
forts to perfect such a ship have boon.
In progress since tho Dutch inventor.
Van Drebhel. began experimenting In
(the seventeenth, century. His vessels
were cumbersome, slow and uncertain,
though he did build one which was
made watertight by stretching a leath¬
er skin over the vessel. IClng Jamos
t. of England took it trip jn this won¬
derful contrivance!

David Bushnell, during the Rovolu-
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tlon, bullt the famous Turtle, which
proved Impractical. Many other nt-1
tempts have been mnde. The sub¬
marine of tho Civil War was marked
with tragedy and admirable courngo.
Ono of tho llrst submarines'

was Contederato "II. U Hunloy,";
named after Its Inventor. She
was a cigar-shaped vessel- about'
thirty-five feet long, and could "dive"
and bo propelled under water, and
also rise to the surfaca under her
own power. On the sides were two
11ns, and at the stern was a propeller.
The motive power was' furnished bythe crew turning a crnnk connected
with the propeller shaft. From the
noso of the craft a thirty-foot spar,I with a torpedo, could be projected and
controlled from the Inside when thoI vessel was submerged.
Trial Trips of Vessel Under Water.
The trial trips took placo In Mobilo

Bay. and her actions showod that at
last a submarine had been constructed.
Ono day the crow of soven took her
for another trial. ahe gracefully! sank from sight, but foiled to reappearfor many hours. When she was raised
the crow was found huddled under tho
hutch.dead.
Tho horror of this cntastropho did

not prevent Lieutenant John A. Payne
from volunteering to attack the Fed-
eral blockade with tho submarine. He
easily found a crew. On the way out
of tho harbor the swell from a passing
steumcr swamped tho vessel and all

j were drowned but Payne. Still nn-I other attempt endod disastrously, thoI vessol sinking prematurely.
Tho South was beginning to lose jI fulth in tho submarine when tho in¬

ventor came and took hur In hand.
Under the control of its croator tho
boat made several spectacular dives
and tnanoouvres while nn the way out
to the blockade.
On ono of her dives she remained

below water, for ten minutes, and
only reappeared when the spectators
began to think she was lost. Conse¬
quently, when she next dived and did
not appear within ten minutes tho
sightseers believed all wus well. But
when an hour had pussed nnd the "H.
L Hunley" still remained on the nea
bottom, they gavo her up us lost. This
tlmo they wcro right, for the vessel
nnd tho body of its Inventor wore not
recovered until a week later. As In
the previous cases, tho dead men
were found huddled around the hatches
or manholes.
But the fato of tho Inventor and his

crew did not dampen tho ardor of a
few volunteers. They 6ot out again,
but ran afocl of an anchor chain on a
receiving ship and went to tho bottom
like a plummet They, too, were added
to tho toll of trugedloE.
Urcnt Tragedies nt Urent Inventions.

Lieutenant George B. Dlxon, of Ala¬
bama, saw the folly of his predeces¬
sors and determined to go straight to
the task instead of disporting In
tho harbor for the bcnollt of specta¬
tors. On tho night of February 17,
1804, Dlxon and his crew entered the
submar'ne, and the vessel moved si¬
lently out to sea. Without mishap sho
crept clo6e to tho side of the Federal
ship Housatanlo. Tho shlp'H crew saw
her too lato. In the shock of tho ex¬
plosion tho tidal wava sank tho sub¬
marine, and tho Housalunlc soon fol¬
lowed. The submarine was never seen
again, for she rested on the bottom
beside her great victim. Forty men
hud given their lives to prove that u
submarine wnB practical und effective.

The war was ovor before another
submarine was created, but tho "II. L
Hundley" had given another terror
to warfare.one that could creep un¬
seen upon the most vlgilunt vessel
und could snd It to the bottom.

The modern torpedo boat Is hut tho
perfected spar torpedo boat of the
Civil War. The only essential differ¬
ence Is that the torpedo of tho mod¬
ern vessels is propelled through tubes
.and explodes a mile or mom from
the vessel, while tho Civil War torpedo
boat had a thirty-foot spar, at the
end of which the torpedo was fastened,
and exploded by concussion as the
little craft rammed the victim.
First Demonstration of Another Terror

of the srn.

This little terror of the sea first
made its appearance lato In Septem¬
ber. 1S«3, in Charleston harbor. Sho
looked very much like tho modern ves¬
sel, only that sho was but fifty feet
long und live feet wide at the centre,
isho wus plated with iron. In the
centre of the low-lying deck rose the
turret, or cabin, which was about ten
feet long und three foot wide; tho
roof rose abovo tho side Of the vessol
nbout two feet. A small smokestack
rose above the turret for four feet,j Four men usually comprised Ihe crew,j und their quarters were in iho narrow
little turret. From the bow extended
the ihlrty-foot spar with the torpedo
affixed.

1 Some cynic drew a mental picture
I of the little torpedo boat, arrayed
against the monstrous fighting ships,
and dubbed tho vessel a "David," hav-
Ing In mind tho biblical proverb of tho
battle, between David and Goliath.
On the night of October 5, lSf,3.

the first demonstration of this now
terror of the seus occurred. Coder tho
cover of darkness the "David" slipped
from her moorings and crept out of
tho harbor toward the lights of tho
Federal blockade, which glimmered
over the waters. She lay so close to
the sea that the lookouts did not spy
her approach until too late. Simul¬
taneously with the tiring of musket
balls from the giant "New Ironsides"
against the. "David's" iron sides oc¬
curred the explosion of the torpedo.
During Adventures of the Experi¬

menters.
But the torpedo had not been

charged with enough powder to do
much harm, for the "New Ironsides"
simply careened under the blow and1
quickly recovered. Tho torpedo did
more execution to the attackers tlmn
the attacked. A huge tidal whvo
swept ovor the "David," extinguishing
the llres and Hooding the hold. The
commander of tho "DavldV and a sen -

inuti leaped jnto the' sea and were later
Captured. The other two members of
ihe crew remained on board. When the
bent drifted away from tho scene the/
baled out the witter and started the
tires of the engine, returning to
Charleston.
The initial expedition had proved a

failure, but the Southerners were
elated because tho light charge had
dented tho heavy armor of the Federal
ship, wrenched her plates, and dis¬
placed ispmo of her heavy machinery.
This proved that the principle was
correct, and Immediately several more
..Davids" were- built.
The next attempt was made by the

original "David" when she attacked
ihe Union ship Memphis off Charleston
In Ma roh, 186-1. This failed became
the percussion caps failed to explod 3,
and the ship steamed away to safe; v.
Probably tho most successful und
spectacular-service of these spar ror-
pedo boats was that of Lieutenant
CllShlng, when ho blow, up the Confed¬
erate ship AlbomarlOj nfter stilling
in the dark rlvor, whoso-.course was
unknown to hint.'' for a distance of
twelve miles. Ills veaaol was an im¬
provised torpedo boat.u ship's launch
propelled by aiyajii wUb, a iirt,con-fo.ot.(

boom swung forward from tho bow.
The Scarcblleht In the Result of Wnr.

Necesalty wns the mother of the In¬
vention of the searchlight. Tho llttlu
torpedo bouts, the "Davids," made It
lmporatlvo that the water surrounding'
a ship bo Illuminated at night. Ordl-
nary ship's Ian lern» were UBcless, sotho luventorn turned to tho new cal-
Ctutn light, which was Iho subject
of much comment In tho commercial
world.
After tho attack on tho ".New Iron¬

sides" the naval authorities adoptedtho calcium light on this vessel, plac¬
ing largo and strong reflectors behind
the light to cast tho rays for a great
area ovur the sou. While these lights
.wero burning It was practically im¬
possible for tho "Davids" to attuck
unsson.
During tho bombardment of Fort

Sum lor, In Charleston harbor, in 13tl3
and lblil, tho "Now Ironsides" at nightused tile lights and Major-GeneralQllni.oro adopted them in hts land
siogu of Fort Wagner. Ullmoro placedthe lights on Cummingu's Point, and
when thoy wero lighted tho whole
harbor wub as light us day.
A Confederate soldier, who was In

Fort Sumter during the bombardment,
says: "1 read by It the largest typ.Jof a newspaper (bo was three-nuances'1
of a nillo away from Cumralhgs'apoint). Our sentinels on tho walls
wero dazzled and annoyed by It, The
appearance of the light, thrown uponttie battered walls and arches of Fort
Sumter, was always striking und beau¬
tiful."
Thin wns tho first use of the mod¬

ern searchlight on a largor scale; To¬
day the lighthouses on the coasts of
tlio nations use these lights to show
the muriner tho way to a safo port,armlcu use thorn In night manoeuvres,
and Uro departments of largo cities uso
them to bathe tho burning bulld'ng In
light to show tho ilrcmtn where he
can best attack the llames.
Modern Itupld-e'lro Guns In Warfare.
There are many radical Inventions

on this anniversary. Heforo the war
cannon were not very effective, thoughNapoleon placed much of his depend¬
ence upon artillery in battle. The idoa
o£ modern rapld-ttre gunB begun In
tho Civil War.
To-day there are cannon that will

tiro a mlsollu weighing as much as an
ordinary automobile for a dlstunca of
twenty-one mllos. The cost of a sin¬
gle discharge from this mammoth
cannon Is nearly equal to tho cost
of an automobile.
The modern coast defense dooa

away with tho historic entrenchments
of former wars. To-day a gun magical¬
ly rlaos for a moment from a pit.
tiros Its mtsBllo and instantly sinks
out of sight and range, whero tho
gunners can reload. Tho modern
mountain battery can bo disassembled
and packed on mule's bucks to be car¬
ried never rough mountain trails. Its
reusscinblance, In expert hands, oc¬
cupies but a few moments.
The moelern rapid-fire and machine

gnno aro terrible death-dealers. Tho
modern Danish "ltexer" rifle, a rapid-
fire gun, weighing only eighteen
pounds, und operated from u tripod
rest, can fh"o high-power, small-
calibre bullets at the rate of 300 u
minute. With this monster ten sol¬
diers could kill 6,000 men, allowing
six shots to each death, in ten min¬
utes.
The Maxim machine gun can fire

700 bullets a minute, while tho Catling
gun, equipped with an electric motor.
will discharge 1.K00 bullets oach min¬
ute; or ut a range of one mllo It
will gnaw off n foot-thick pine post
in seven minutes.
Catling Gun is .litsl Flfl.v Years Old.
So terrible wns the effect of gun¬

fire in thij Rüsslan-Japaneso War, In
which men were found with seventh
bullet wounds In a body, that the
surgeons invented a now name, mean¬
ing "whole body honey-combed W'th
gun wounds." This Is one of the hor¬
rible facts that cause nations to hesi¬
tate before ontcritig into war at the
proseni day.
The Catling gun had Its birth In the

Civil War. Dr. Catling, of Indian¬
apolis, conceived the Idea. The Con¬
federacy had a similar rapid-fire gun,
which was so light that It could he
carried under a man's arm. It was
called the "Schooltlnld" rapid-fire. It
was as large as a man's coat sleeve
and about live foot long. It carried
a ball weighing a pound, and could
fire nt the then unbelievable rate of
forty times n minute.
Modern llevolver I«t Observing It*

SeniUCcnteunloI.
The modern revolver is another pro¬

duct Of the American Civil War.
Kuiuuel Coll, of Hartford, Conn., be¬
came Interested In firearms while at
sea, and devoted himself to perfecting
a revolving cylinder pistol. Until the
coming of the Civil War people were
satlsCtf with a single-shot pistol, not
having occasion to usir an instrument
that would fire five or more times
without reloading.
Even during the first years of the

war the single-shot pistol was used
almost altogether, nut tho revolver'-..
soon proved Its worth, and became.
adopted. Into the Federal armies. Its
tlrst Introduction Into battle oausect
great astonishment among tho Con-
federates.
"What kind of a gun." exclaimed a

soldier, "la that you load on Mondayand fire tho rest of tho week?"
To-day there aro automatic pistolsthat will flro a continuous stream of

j bullets when the trigger Is hold, until
eleven shots come forth at a terrlQOI speed. Recently Hiram Maxim, ttaa(" son of tho inventor of the Maxim gun,has perfected one of the deadliest con-

Itrlvances known; It is a "silencer."
It takes the "noise" out of the rs-
volvor. When ouo of those automatic
pistols, equipped with1 a silencer and
using smokeless powder, gets In opor-atiou, the victim is killed almost by
tho unseen, and unheard broath of
death in a fraction of a minute.
Signs! Service Is Itesult of the Civil

War.
The modern signal servlco is a de-

velopmont from tho American Civil
War. Tho equipment of a modern
signal corpB consists of Hags for

j "wig-wagging." torches to.be used in
the dark, rockets of various colors
for long-distance signaling, tho hello-
graph, a device lor Hashing tho rays
of tho sun from u mirror In series of
Hashes representing words, and tho
signal service telephone and telo-

1 graph.
Major Meyers, a surgeon of the

I United States Army, was stationed Inj the West during the Navujo Indianinsurrection. He frequently witnessed
the Indians signaling to one another
for considerable distances with their
lances. From this ho developed tho1 flag system and perrcctod it, against
opposition and skepticism, until Its
utility was proven in the American
Civil War. At night, when the flags
could not be soon, torches and rockets
were used.
The Confederates quickly realized

the value of such a contrivance, and
developed a system of signaling over"
the head of the foe at a long distance.
A dramatic signal service Incident

occurred in October, 1861. Sherman
occupied Atlanta, Ga.,. and a reserve
depot of supplies, where 3.000,000 ra¬
tions were ntored, wns located at
Allatoonu. Word came that Confed-1
orates were heading toward tho depot,
and the signal service wus calltsd to
tho rescue. From Vtnlng's Station, Just
north of the. Chattahoochee Hlvcr, tho
.flags "wig-wagged" to Konesaw Mt.
Station, and thence to AUatoona; from
herd the message was reloyod to Rome,
Ca., wUere General Corse was sta¬
tioned:
Then ensued a race between Corsa

and the Confederates.
.vii-HHugp That Caused nail Won a

Dnttle.
Corse won and fought his hlstorlro

battle, while Sherman waited anxious¬
ly to learn if he had arrirved in time.
Konesaw Mt. eagerly watched. Soon
tho "wig-wag" of the signal Hags
from the embrasures of the fort at
Allatoonu could be seen:

"'C,' 'R.' H.' 'K,' 11,'" which
j to the superior Intelligence of the
signal office meant "Corsa Is bore."
The next morning the historic message
came to Sherman: "1 am short a cheek-j bone and one our, but am able, to whipj all h-yet."
These signals, which enabled Coi'HC

to rush thirty-six miles to the rescue,
were sent n distance of nearly sixty
miles.
Signal towers were erected to over.

..ine a hill thai stood |n the way be¬
tween the sender and the receiver, oi
i" bond to a great instance. They fre-
nuontly reached great heights. Tho
most unique and the, highest .station
was probably that on the Union ship
Richmond, which ran the forts with
Farrragut at l'ort Hudson. To keep
In touch with the army on land, and
to look over the high bank, tho signal
officer climbed to the very tip of
the mainmast and established his sta-
lion there, Itiä feet from the deck.

' Here he remained, sending Furragut's
orders lo the army on land.
The materials of the signal service

were sometimes used for other ptir-
poscs than those for which they were
originally Intended. At the, siege of
Krioxvllle, when l.ongstreet attacked
before dawn, the signal officer sent up
rockets at tho point to show wherej the danger lay. Ills ardor caused him
to direct the limning balls Into tho
faces of charging Confederates, which,
while they did not do the execution

, of ballots or cannon balls, served
their purpose, for they caused con-
fusion and served to light up the scene,making more accurate the lire from
Federal batteries.

! These Incidents are 'sufficient to
show that war is not all bloodshed:
there are almost incongruous features
to it which react for the benertt of
humanity, and the American people
on this semi-centennial can trace many
of their moat remarkable Inventions
to the Civil i.'ur.
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